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INSECT PESTS OF STRAWBERRIES 
IN OHIO 

RALPH B. NEISWANDER 

INTRODUCTION 

Among the fruit crops grown in Ohio, strawberries are exceeded in 
value only by apples, peaches, and grapes. The annual farm income 
from berries sold sometimes exceeds $1 ,500,000.00. In view of the 
importance of the crop to Ohio agriculture it is appropriate that attcn. 
tion be given to the relatively long list of insect enemies. 

It is the purpose of this bulletin to help growers to identify and to 
combat these pests and also to record the results of recent investigations 
by the Department of Entomology on some of the more troublesome ones. 

THE STRAWBERRY LEAF ROLLER, 

Ancylis comptana fragariae (W & R) 

The strawberry leaf roller has been widely distributed throughout 
Ohio for many years. The most severe damage has occurred in Mont
gomery County where counts have shown as high as 76 percent of the 
leaflets damaged by larvae of the first brood ( 11 ) . On October 23, 
1940 a record of 226,000 folded leaflets per acre was obtained in a plant
ing of the Premier variety. 

A DESCRIPTION OF THE INSECT AND ITS WORK 

Strawberry leaf roller adults (Fig. 1) are beautifully colored, red· 
dish·brown moths that measure approximately Y2 inch from wing tip to 
wing tip. They deposit tiny, translucent eggs on the strawberry foliage, 
usually on the under side of the leaves. The larvae which issue from the 
eggs cause the damage by feeding on the leaf tissue. 

In the early stages a larva may feed on either side of a leaf, but as it 
becomes larger it usually works on the upper surface, where, by means of 
fine silken threads, it folds the leaflet at the midrib and feeds inside the 
enclosure thus produced (Fig. 2). The epidermis only is devoured, but 
eventually the entire leaflet turns brown and dies. Sometimes two 
adjacent leaflets are tied together, and, in case of a heavy infestation, an 
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Fig. 1.-Strawberry leaf roller moth. 
(Drawing by R. W. Rings) 

entire leaf or even several leaves may be webbed together indiScrim
inately. Sometimes newly formed leaves are attacked and webbed 
together before they unfold. 

Young larvae are usually pale green m color but change to gray
brown as they approach matunt.y. A full grown larva measures approx
imately Y2 inch m length. It changes to a yellowish-brown pupa, which 
remains inside the folded leaf until the moth emerges. 

LIFE HISTORY 

In order to study the life history of the strawberry leaf roller it was 
reared in an insectary at Wooster for 2 consecutive years beginning in the 
spring of 1936. Two full broods and a partial third appeared during 
both seasons. Approximately one-third of the second-brood larvae and 
all of the third entered hibernation. The first two broods were quite 
distinct in the msectary as well as m the field. An interval of from 2 to 3 
weeks occurred between the time when larvae of the first brood stopped 
working and those of the second brood appeared. No very definite break 
appeared between the second and third broods. 
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Fig . 2.-Strawberry leaf roller injury. 

5 



MOTH EMERGENCE 

The periods of moth emergence during three seasons for those moths 
that emerge from hibernation (designated as the "spring brood") and 
two seasons for the first and second broods are shown in Figure 3. The 
time of the season when spring-brood moths appear varies greatly. The 
unusually high temperatures during March and April of 1938 resulted in 
an unusually early emergence that year. First- and second-brood moths, 
however, emerged at a somewhat more uniform time both years. 

Observations made in the field substantiate these records. Spring
brood moths usually appear during May; first-brood moths during July 
and the fore part of August; and second-brood moths during the latter 
part of August and the first few days of September. 

EGG DEPOSITION 

The number of eggs deposited by leaf roller moths and the length of 
time moths remain alive depend largely on environmental conditions. 
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Spring-brood moths usually live longer and lay more eggs than do those 
of the later broods. Likewise, the most severe damage that occurs in 
strawberry fields is usually caused by larvae of the first brood. 

Egg laying begins approximately 2 days after moths have emerged. 
The length of the oviposition period for the spring brood, first brood, and 
second brood was 11.4, 10.6, and 7.5 days, respectively. The average 
number of eggs laid was 80.0, 53.3, and 42.6, respectively. The maxi
mum number of eggs deposited by one female was 157. In breeding 
cages the average length of life for females of all broods was 15 days, as 
compared with 14 days for males. 

INCUBATION PERIOD 

The length of time required for incubation was determined for 4668 
eggs. The length of this period varied with temperatures. It was rela
tively long in the spring, but, as the season advanced and the weather 
became warmer, the incubation period grew shorter. The average for 
the first brood was 10.8 days; for the second brood, 8.6 days; and for the 
third brood, 7.8 days. 

COMBINED LARVAL AND PUPAL PERIOD 

The length of time that elapsed between the hatching of the egg and 
the emergence of the moth, for those which did not enter hibernation, 
was determined for 1261 individuals. The length of this period varied 
from 27 to 63 days. The average for the first brood was 40.1 days and 
for the second brood 35.3 days. 

The length of this period for those individuals which hibernated was 
determined for 36 individuals of the second brood and for 42 of the third 
brood. The averages for the two broods were 289.4 and 255.1 days, 
respectively. The length of this period depends largely on the time when 
warm weather appears in the spring, as indicated in Figure 3. 

PUPAL PERIOD 

Inasmuch as a mature larva usually transforms into a pupa in the 
place where it completes its feeding, it was necessary to open the folded 
leaflets in order to determine the time of pupation. It seemed probable 
that this procedure might influence the development of the insect. Con
sequently, the length of the pupal stage was determined for a relatively 
small number of individuals. The average length of the pupal stage for 
107 pupae of the first brood was 9.6 days and for 34 pupae of the second 
brood was 9.3 days. 

7 



LENGTH OF LIFE CYCLE 

The length of the entire life cycle for the first brood, determined by 
combining the preoviposition, the incubation, and the combined feeding 
and pupal periods, was 53.7 days. For those individuals of the second 
brood which did not hibernate, the length of the life cycle was 46.3 days. 
It is interesting to note that each stage in the life cycle became shorter as 
the season advanced and the weather became warmer. However, in 
spite of the fact that warm weather hastens development, the moths of 
the spring brood lived longer and produced more offspring than did those 
of the later broods. 

PARASITIZATION 

The extent to which the strawberry leaf roller is attacked by para
sites has been studied for nine consecutive seasons. This was done by 
collecting larvae in strawberry fields and rearing them to maturity in 
cages. Hibernating larvae were usually collected in the fall, sometimes 
in considerable numbers, and carried over winter in an outdoor, unheated 
insectary. 

The average parasitization for each brood is shown in Table 1. The 
relative number of parasites obtained varied greatly from year to year, 
but it has never been sufficiently high to effect a commercial degree of 
control. 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 

TABLE 1 .-Parasition of the strawberry leaf roller 

Summary of All Records Taken 

First brood Second brood Hibemating brood* 
Year 

'total Percent Total Percent Total Percent 
emergence parasites emergence porasites emergence parasites 

... . . . . 84 22.6 123 1 1.4 191 16.2 

.......... 606 21.8 847 18.7 30 13.3 
441 6.1 71 7.0 96 0 

.. . . . . . . . 1014 10.7 72 1 1.1 3854 13.9 

.. . . . . . 241 10.0 204 9.3 3839 25.9 
1009 17.2 153 28.1 8915 18.0 

........ 338 25.4 502 10.4 4519 6.3 

..... . . 73 11.0 140 15.7 

.......... 909 14.3 1559 21.4 

Average 15.4 14.8 13.4 

*Note: Larvae Wli!r~ ~ollectii!d the year indicoted, but emergence was recorded the 
following spring, 
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Two parasites which attack the larvae were taken in larger numbers 
than any others. These were M acrocentrus ancylivorus Roh. and 
Cremastus cookii Weed. Although these parasites vary greatly in 
abundance from season to season, they have been responsible for approxi
mately 70 percent of the total parasitism. Usually C. cookii was more 
effective against the summer broods; whereas M. ancylivorus was reared 
in larger numbers from hibernating larvae. 

These two species have been released in considerable numbers in 
strawberry plantings throughout the State. Many individuals of both 
species were obtained from New Jersey through cooperation with the 
Bureau of Entomology and Plant Quarantine of the United States 
Department of Agriculture. M. ancylivorus, which is the most effective 
parasite of the Oriental fruit moth, has also been reared at the Ohio 
Agricultural Experiment Station as an important part of the project in 
fruit moth control. The numbers of both species that were released in 
strawberry plantings each year are shown in Table 2. 

1935 
1937 
1938 
1939 
1940 
1941 
1942 

TABLE 2.-Parasites released in strawberry plantings for 
the control of the leaf roller 

Year 

Total 

Number 
M. ancylivorus 

132 
79 

391 
2,024 
2,317 
2,362 

1 '171 

8,476 

Number 
C. cookii 

5,276 
2,756 
5,622 

13,654 

The small colony of M. ancylivorus that was released in 1935 was 
placed in a strawberry planting that adjoined a peach orchard in Mont
gomery County. This colony multiplied rapidly. In 1936 and 1937 
M. ancylivorus was an effective parasite of the Oriental fruit moth in 
that locality and it attacked the leaf roller in considerable numbers. 
During the 6 succeeding years, 7381 C. cookii and 7457 M. ancylivorus 
were released in the strawberry fields of Montgomery County, but leaf 
roller parasitization did not build up and the leaf roller has continued to 
cause damage in that locality. 
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TABLE 3.-Strawberry leaf roller parasites recorded in Ohio 

Species 

Agromyza setosa Loew 

A nachaetopsis to1·tricis (Coq.) 

Ascogaster quadridentatus Wesm. . . 

Bassus annulipes (Cress.) . . . . . . . .. 

Cremastus cookii Weed . . . . . . ......... . 

E1Jhialtes inflatus (Twns.) .. . 

Epiu1·us indagator (Cress.) ............. . 

Eu1-ytoma tyloderm.a.tis Ashm. . . . . . . . . . . 

Goniozus platynotae Ashm. . ..... . 

H oplocryptus incertulus Cush. . ......... . 

I schnus polychrosidis (Cush.) ........... . 

Itoplectus conqui.9itw (Say) . . . . . . . .... . 

Macrocent?-u.s ancylivo1·us Roh .......... . 

* M esochorus sp. . . . . . . . . . ........... . 

MicJ•ob?-acon caulicola Gah. . ........... . 

Microbracon gelechiae (Ashm.) . . . . . . ... . 

Microbracon politivent1·is (Cush.) . . . . .. . 

Mic1·ogaster com.ptanae Vier. . .......... . 

Microgaster epagoges Gah. . ........... . 

Nem.orilla floralis (Fallen) .............. . 

Oncophane.~ atriceps (Ashm.) .......... . 

* Perilam.pus fulvicornus Ashm. . ........ . 

* Perilam.pus granulosus Cwfd. . ........ . 

Perisie1·ola sp. . ...................•...• 

Spilochalcis torvina (Cress.) 

*Secondary parasites. 

Order 

Diptera 

Diptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymeno!)tera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Diptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Hymenoptera 

Family 

Agromyzidae 

Tachinidae 

lchneumonidae 

Braconidae 

Ichneumon idee 

lchneumonidae 

lchneumonidae 

Eurytom idae 

Braconidae 

lchneumonidae 

Ichneumon idae 

lchneumonidae 

Broconidae 

Ichneumon idee 

Broconidae 

Braconidae 

Braconidae 

Broconidae 

Braconidae 

Tachinidae 

Braconidae 

Perilampida:> 

Perilampidae 

Bethylidae 

Chalcididae 

Twenty-five parasite species (Table 3) have been reared from the 
strawberry leaf roller in Ohio. Except for the two species already dis
cussed none has been taken in sufficient numbers to indicate economic 
importance. In 1938 the dipterous parasite, Anachaetopsis tortricis 
( Coq.), was reared from hibernating larvae in larger numbers than any 
other parasite species, but it parasitized less than 10 percent of the larvae 
collected and in no other case has it been taken in significant numbers. 

Although folded strawberry leaflets were not opened to determine 
the stage of the host when the collections were made, by far the major 
portion were in the larval stage. The extensive collections of hibernating 
insects were taken in late fall when the pupal stage does not occur. Con
sequently, relatively few of the host insects studied ·had been exposed to 
pupal parasites; it is quite probable that such parasites were more num
erous than the records indicate. 
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CONTROL MEASURES 

Control investigations carried on previous to 1945 indicated that 
fluorine bearing insecticides were the most effective materials available 
( 11). A leafroller population could be controlled adequately with a 20 
to 50 percent cryolite dust when applications were timed properly. In 
more recent years, however, both TDE ( rhothane) and DDT have 
yielded somewhat better results than cryolite. Also they are used at 
lower concentrations and for that reason the cost of the control program 
is less than when cryolite is used. 

A newly established strawberry planting tends to grow more rapidly 
than old plantings and strawberry leafroller adults that emerge during 
summer months are apparently attracted to the more vigorously growing 
plants for egg deposition. Leafroller damage sometimes occurs in a new 
planting during August and September. Such damage can be pre
vented by dusting the plants with a 5 percent TDE or DDT dust 2 or 3 
times at approximately 10-day intervals, beginning during the latter half 
of August. If a spray is preferred, either TDE or DDT may be used at 
the rate of 2 pounds of 50 percent wettable powder in 100 gallons of 
water. 

If the population in the new planting is reduced to a low level, con
trol measures are seldom needed the next year until after the crop is 
harvested, because most of the larvae that live over winter occur in the 
new planting. For a spring application when the. overwintering popula
tion is not controlled, TDE is preferable to DDT because it is less poison
ous to mamrpals, and can be used safely after the berries begin to form. 

STRAWBERRY ROOTWORMS 

Two species of strawberry rootworms are often found in consider
able numbers attacking strawberry plants in Ohio. The two species of 
larvae are very similar and as yet no characteristics have been pointed 
out by which they can be readily distinguished. When mature, they 
measure about 1/6 inch in length and resemble miniature white grubs. 
The mature larvae construct tiny cells an inch or two below the surface 
of the soil in which they transform to pupae and later to adults. 

The adults emerge from the soil and feed on the foliage, where they 
usually cause more damage than that which appears on the roots. The 
adult beetles of the two species can be distinguished at a glance, and, 
since the larvae appear at different times of the year, one can be reason
ably sure which species is responsible for damage when they are suffi
ciently abundant to cause trouble. In the adult stage these two root
worms ar.e known as the strawberry leaf beetle and as the grape colaspis. 
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Fig. 4.-Pana canello adult. (Drawing by R. W. Rings) 
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The Strawberry Leaf Beetle 

The species that most often causes trouble on strawberries in Ohio is 
Paria canella Fab., commonly called the strawberry leaf beetle. It is a 
shiny, oval beetle usually brown varying to black, with four darker 
blotches on the wing covers (Fig. 4 ) . It measures slightly more than Ys 
inch in length. The most severe damage is caused by the beetles which 
eat holes in the leaves. When they become abundant, the leaves are 
riddled with holes and sometimes plants are killed. (Fig. 5). 

The beetles hibernate under mulch, in crevices in the soil, or in 
other protected places and begin feeding and laying eggs when warm 
weather appears. The feeding punctures which have been observed in 
early May gradually become more numerous until the middle of June. 
The eggs are laid during this period on the older leaves near the ground. 
As the larvae hatch, they burrow into the ground where they feed on the 
roots for a period of approximately 2 months. In an effort to determine 
the depth at which the larvae were feeding, similar samples of soil taken 
at varying depths were sifted through an 18-mesh screen. All of the 
larvae found were located within 6 inches of the surface of the soil and 
65 percent were located in the top 2 inches. 

Fig. 5 .-Strawberry leaves injured by Poria canella Fab. 
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Adults of the next generation have been observed as early as July 16, 
with continued emergence throughout August. The newly emerged 
beetles feed until fall. The damage caused in late summer and fall is 
usually more severe than that which appears in the spring. 

The beetles feed chiefly at night and are seldom seen during the day, 
regardless of the density of the population. They are usually concealed 
during daylight hours in the litter around strawberry plants or in crevices 
in the soil. In order to observe them at work, the writer occasionally 
visited a heavily infested field in the evening and early part of the night 
during August. No beetles were seen on the foliage while daylight 
remained, but by 8:45 P. M. they were found readily with the aid of a 
flashlight. By 9: 30 P. M. they were sufficiently abundant that 20 were 
collected in an area of one square foot. Frequently, as many as three 
beetles were observed on one leaflet. When disturbed they would 
quickly fold their legs and drop to the ground as though dead and were 
immediately concealed in the mulch. 

Fig. 6.-Cinquefoil leaves injured by Faria cane/fa . 
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CULTURAL PRACTICES ARE EFFECTIVE CONTROL MEASURES 

Strawberry growers who do not attempt to get more than one or 
two crops of berries from a planting seldom have trouble with the straw~ 
berry leaf beetle. However, when a planting is permitted to stand 3 or 
more years the insect usually appears and sometimes causes damage. If 
a damaging population has developed it can be controlled effectively by, 
the following cultural practices: 

1. Infested strawberry beds should be plowed down and the soil 
cultivated immediately after the crop is harvested. At that time the 
insect is in the larval stage and the larvae are destroyed by this operation. 

2. New plantings should be established on uninfested ground 
located at some distance from old plantings. 

3. Strawberries should not be planted adjacent to woodlands or 
similar areas that provide excellent hibernating quarters for adult beetles. 

INSECTICIDE CONTROL 

The control of this insect with insecticides has not proven wholly 
satisfactory. Treating the soil with lead arsenate at concentrations as 
high as 1000 pounds per acre failed to prevent the development of larvae 
in succeeding generations. 

If feeding punctures become prominent during the latter part of 
July in the foliage of a planting bemg held over for another crop, many 
of the beetles can be killed by spraying or dusting with chlordane ( 10), 
DDT, or cryolite. Two or more applications at approximately 10~day 
intervals may be needed. 

The Grape Colaspis, Colaspis brunnea Fab. 

As has been indicated previously, the other rootworrn sometimes 
found on the roots of strawberry in Ohio is known as the grape colaspis. 
It carries this name because it is often found feeding on the roots of 
grapes. 

The adult beetle is a little larger than Paria canella and measures 
about 3/16 of an inch in length. It is of a uniform yellowish-brown 
color. The most damage to strawberries in Ohio is caused by the adults 
feeding on the leaves. Two strawberry plantings were observed in July, 
1939, that were damaged by this insect. 

Forbes (7, 8) states that adults have been collected in Illinois from 
June 22 to September 14, but they are most abundant in July and August 
and are not found in winter. 
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Although strawberry plants are no doubt injured by the adult beetles 
more often than other plants, the beetles feed occasionally on a variety of 
hosts. They have been taken ( 2, 3, 7, 8) on the following plants: 
strawberry, grape, bean, buckwheat, corn, clover, willow, apple, pear, 
beets, dock, tick-trefoil, muskmelon, New Jersey tea, cowpea, sugar beet, 
potato, watermelon, okra, roses, plums, wild hop, and Virginia creeper. 
Young corn may be damaged seriously by the adults. 

In addition to grape and strawberry, the larvae have been found 
feeding on the roots of red clover, alsike clover, sweet clover, soybeans, 
timothy, June grass, and Mexican drop seed (2, 8). 

Eggs are laid in summer and fall. Chittenden ( 4), in describing 
the eggs, states that they are approximately y-2 millimeter long and about 
2 y-2 times as long as wide. They are often deposited in irregularly placed 
clusters of 13 or more. 

The newly hatched grubs feed for a while during the fall and live 
over winter as partly grown larvae ( 2). Most of them move downward 
below the line of heaviest frost during the winter and return to the roots 
when warm weather appears where they feed until mature. They 
usually begin pupating early in June and soon begin emerging as adults. 
Only one generation appears each year. 

CONTROL MEASURES FOR THE GRAPE COLASPIS 
ON STRAWBERRY 

Damage caused by C. brunnea on strawberries differs from that 
caused by Paria canella in that the former feeds on the newly set plants 
only; whereas, the latter usually causes trouble only after a planting has 
been permitted to stand for more than 2 years. Apparently, damage 
caused by C. brunnea appears when infested ground is plowed down and 
immediately planted to strawberries. If an infested field of strawberries, 
timothy, clover, or other legume is plowed in the spring, a sufficient por
tion of the C. brunnea larvae may survive and transform to beetles to 
cause trouble on the young strawberry plants. However, if such infested 
fields are plowed down in the fall ( 5), the larvae are not likely to survive 
and trouble seldom occurs. 

If the beetles become sufficiently abundant to cause trouble they can 
be controlled effectively with the sprays or dusts suggested for use against 
Paria canella. 
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THE STRAWBERRY CROWN BORER, 

Tyloderma fragariae (Riley) 

Damage from the strawberry crown borer has not been widespread 
in Ohio in recent years, but the insect is capable of causing much trouble. 
Several injured strawberry fields have been observed by the writer. A 
planting which comprised several acres was rendered worthless in 1942. 
It was set in the spring of that year, and when visited in June nearly 
every plant was found to be infested with borers. Although relatively 
few plants were killed, growth was almost completely checked and no 
runners were formed. The planting was plowed down later in the 
summer. 

The crown borer is widely distributed throughout the country and is 
no doubt a native American insect. In addition to the cultivated varie
ties of strawberry it feeds on wild strawberry and cinquefoil (Potentilla 
canadensis). 

The adult is a small curculio or snout beetle (Fig. 7) slightly less 
than 1/5 inch in length. When it first changes to the adult stage it is 
light brown in color, but soon becomes dark, and three irregular dark 
spots appear on each wing cover. The hind wings are dwarfed and for 
that reason the insect cannot fly. It must either crawl from the host 
plant in which it develops or it must be carried by artificial means in 

Fig. 7.-Strawberry crown borer adult. (Drawing by R. W. Rings) 
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order to establish a new infestation. For these reasons new plantings of 
clean plants located some distance from infested plantings or beds of wild 
strawberries or cinquefoil are seldom attacked. A new infestation also 
spreads relatively slowly across a planting. 

The adults appear in late summer and fall and hibernate in the soil 
or in debriS around the plants. They become active early in the spring 
and may feed on the foliage before egg laying begins. They usually start 
depositing eggs in late March or April and may continue until August, 
although usually the largest number are deposited in June. For the most 
part, the eggs are laid on the crown of a strawberry plant near the base of 
a leaf stem. The length of time required for the eggs to hatch varies 
with weather conditions. They may hatch in 8 or 9 days in warm 
weather, but in cool weather 3 weeks or more may be required. 

The damage is caused by the larva or grub which bores into the 
crown (Fig. 8) and feeds on the interior. Sometimes the crown is 
hollowed out so completely that growth is checked and the plant killed. 

The larva is a white, legless grub and when full grown measures 
approximately 1/5 inch m length. When mature it changes to a pure 
white pupa (Fig. 9) inside the crown of the plant. After about 10 days, 
the pupa changes to an adult beetle. The adult feeds for a period of 
several days ins1de the burrow, dunng wh1ch time the body hardens and 
attams the dark brown color. It eats an opemng to the outside, emerges, 
and may feed for a time on the foliage before seeking hibernating quar
ters in the soil or under debris near the plants. The adults are seldom 
seen by growers because their color blends well with the color of the soil 
and debns and because when feeding they are nearly always concealed by 
the foliage. When disturbed, they immediately drop to the ground. 
The earliest adults may appear in June, but the largest numbers usually 
appear during August. An occasional individual may hibernate as a 
larva and change to the pupal stage early in the spring but by far the 
largest number h1bernate as adults. Only one generation appears each 
year. 

CONTROL MEASURES 

Inasmuch as the crown borer adults cannot fly and can mature only 
on strawberry and cinquefoil, they can be controlled readily by adopting 
the following cultural practices. 

1. Ritcher ( 14) has shown that the beetles can crawl 300 yards 
without a source of food. A new planting therefore should be set at a 
distance of more than 300 yards from an infested planting. 
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Fig. B.-Strawberry crowns cut open to show the larva 
of the strawberry crown borer and its injury. 
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Fig. 9.-Crown borer pupa. (Drawing by R. W. Rings) 

20 



2. A new planting should be set on ground that has not contained 
infested strawberry plants or cinquefoil during the preceding year. 

3. In starting a new strawberry planting, only plants should be 
used that are known to be free from eggs, larvae, and adults. 

4. Infested plantings should be plowed down immediately after 
the crop is harvested. 

If the crown borer has not been controlled by cultural practices, a 
5 percent chlordane dust, or a 20 percent toxaphene dust may be used. 
These materials have proven effective in states where the insect com
monly causes much more damage than it does in Ohio ( 1, 15). An old 
planting should be dusted before bloom to kill the adults before egg lay
ing occurs. If the beetles invade a new planting during the spring and 
summer months from an ad joining area, the border rows in the new 
planting may be dusted at intervals. 

WHITE GRUBS 

',Yhite grubs are among the major pests of strawberry plants and 
also are among the most difficult of the group to control. They are large, 
thick-bodied, dirty-white worms which are approximately 1 and ~ 

Fig. 1 0.-A strawberry plant that was killed by a white grub. 
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inches long when mature. They feed on the roots of a variety of plants, 
and on strawberry they often cut the plants completely off just below the 
crown. When dug from the ground they always lie in a curved position 
(Fig. 10 ) . 

The most severe damage occurs during the summer of the first year 
in a strawberry planting (Fig. 1 1) . Frequently one-third or more of the 
plants are killed. Damage is most likely to occur when strawberries are 
planted on newly plowed sod. 

White grubs are the immature forms or larvae of May beetles or 
"June bugs." The beetles arc dark brown in color and vary from Y2 to 
?is of an inch in length. They are often attracted to lights, and during 
June may sometimes be seen in considerable numbers around street lights. 
They remain concealed in the soil during the day, but at dusk they 
emerge and fly to various ornamental or forest trees to feed. Sometimes 
they congregate in such numbers on isolated trees as to almost completely 
defoliate them. Just before dawn they return to the soil. 

Fig. 11.-A portion of a strawberry row that was severely 
attacked by white grubs. 
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Eggs are deposited in the soil at a depth of from 1 to several inches. 
Each is surrounded by a small ball of earth which is held together with a 
glutinous secretion. They are apparently deposited most abundantly in 
sod that has not been disturbed for years, although they occur in almost 
any type of soil sufficiently porous to permit the female beetles to crawl 
into it. 

The eggs hatch in 3 or 4 weeks and the tiny larvae feed largely on 
vegetable matter in the soil during the remainder of the first season. 
When cold weather appears, most species of white grubs migrate down
ward below the frost line where they remain until the spring of the 
following season. They spend all of the next summer feeding on the 
roots of plants and during the second winter they continue as larvae 
below the frost line in the soil. The third year they return to the plant 
roots and feed until late June or July, when they change to pupae in 
small earthen cells. The adults emerge from the pupal cases a few weeks 
later but remain in the soil until spring. Thus, eggs are laid every third 
year and, since the beetles are abundant at 3-year intervals, severe dam
age usually occurs only every third year. 

However, there is one species which completes its development and 
changes to the adult stage in one year. It is known as the "annual white 
grub." This species attacks the roots of certain grasses and may some
times become sufficiently abundant to cause severe damage; it seldom 
causes trouble in strawberries. 

In 1928 a strawberry planting was seen near Greensburg which was 
severely injured by grubs. It was learned later that much of the injury 
was caused by larvae of the bumble flower beetle, Euphorza inda ( L.) 
(Figs. 12 and 13). This insect is closely related to the May beetles and 
the larva works in the same manner, but it completes its life cycle in 1 
year as does the annual white grub. However, it so seldom becomes 
sufficiently abundant to cause trouble that it has not previously been 
reported as a pest. 
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Fig. 12.-A strawberry planting that was ruined by larvae 
of the bumble flower beetle, Euphoria inda . 

Fig. 13.-Bumble flower beetles and their cocoons, taken 
from the strawberry field shown in Figure 12. 
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CONTROL MEASURES 

Strawberries should not be planted in a field in which grubs are 
abundant. Injury is likely to occur when berries are planted in newly 
plowed sod unless the soil had been treated with an insecticide during the 
previous five-year period. 

Grub injury can be avoided by applying chlordane, dieldrin or 
aldrin to the soil before the plants are set. Chlordane is used at the rate 
of 1 0 pounds and dieldrm or aldrin at 3 pounds of the toxicant per acre 
as described by Polivka ( 13) for the control of Japanese beetle larvae. 
Such a treatment should remain effective for at least 5 years. 

To simplify the distribution and obtain uniform coverage the insecti
cide may be mixed with sand, soil, or fertilizer and broadcast by hand or 
with a fertilizer spreader. The soil should then be cultivated in order to 
mix the insecticide with the upper layer of soil. The expense can be 
reduced by treating strips of soil one foot in width and planting the 
berries in the middle of the treated row. 

Grubs can be controlled after the plants are established, but many 
of the insects will continue to feed for 3 weeks or more before they come 
in contact with the insecticide. One of the above named insecticides 
may be applied to the soil at that time in the form of a spray or dust. 
However, a granular formulation has an advantage in that the granular 
particles fall from the foliage to the soil where they are needed. 

SPITTLE BUGS 

Philaenus leucophthalmus ( L.) 

White, frothy, irregular masses V2 inch or more in diameter covering 
small green insects sometimes appear on the stems and leaves of straw
berries. The insects are known as spittle bugs because of the peculiar 
spittle-like substance with which they cover themselves. They are often 
seen in meadows and on plants in uncultivated fields. 

Spittle bugs have sharp beaks with which they pierce the stems of 
plants and sap the plant juices. The nymph or young stage produces 
the frothy material and it remains in this protective substance until the 
adult stage develops. The frothy mass then dries and the adult moves 
about freely. 

The insect lives over winter in the egg stage ( 16). The nymphs 
appear in April or May and complete their development in 5 to 8 weeks. 
Egg laying occurs primarily during September and October. Only one 
generation appears each year. 

25 



Fig. 14.-Myodochus serripes Oliv. adult, and fourth 
instar nymph. (Drawing by R. W. Rings) 

CONTROL MEASURES 

Insecticides for the control of spittlebugs on strawberries should be 
applied early in May in northern Ohio, or when the first spittle masses 
are observed. Lindane may be used at the rate of a pint of 20 percent 
emulsion concentrate, or benzene hexachloride (BHC) at 1 quart of 10 
to 11 percent emulsion concentrate per 100 gallons of water. Either of 
the two materials may be used as a Y2 to 1 percent dust by growers who 
are not equipped to spray. 

Benzene hexachloride has a persistent musty odor and might cause 
off flavor if applied after the berries are formed. Lindane, which is the 
gamma isomer of benzene hexachloride, is less objectionable in this 
respect. However, if an insecticide is needed after the berries are 
formed a spray containing methoxychlor at the rate of 2 quarts of 25 per
cent emulsion concentrate per 100 gallons of water is preferred. 
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TWO SPOTTED SPIDER MITE 

The two spotted spider mite (common red spider), Tetranychus 
bimaculatus Harvey, sometimes attacks strawberry plants. The adult is 
quite small, measuring approximately 1/50 of an inch in length. Its 
color varies from pale greenish-yellow to dark crimson, usually marked 
with dark spots. 

The red spider is widely distributed and attacks a variety of plants 
including truck crops, fruit trees, and ornamental plants. It is often a 
pest in greenhouses. By means of sharp lance-like mouth parts which 
are thrust well into the leaf, the mites siphon out the plant juices which 
causes the leaves to discolor and curl. Feeding and egg deposition occur 
on the under side of the foliage and in heavy infestations a tangle of fine 
silken webs occurs there. The webs apparently serve as a protection 
from enemies, as well as from hard rains. 

The length of the life cycle varies with seasonal and weather condi
tions but may be completed in approximately 2 weeks. Reproduction 
may be continuous from early spring until late fall. 

CONTROL MEASURES 

The two-spotted spider mite does not often become sufficiently 
troublesome on strawberries in Ohio to warrant control measures. How
ever, if a severe infestation develops it can be controlled with Aramite, 
DMC, or malathion, applied according to the manufacturer's directions. 
Malathion may be preferred because it also kills aphids that may occur 
on the foliage. Two or more applications may be needed with an 
interval of 5 to 7 days. 

STRAWBERRY PESTS OF MINOR IMPORTANCE 
IN OHIO 

Leaf Rollers.-In addition to the common strawberry leaf roller 
discussed previously, five other species of leaf rollers have frequently been 
reared from folded strawberry leaves. They have been found most 
plentiful during May and July but have never been sufficiently abundant 
to cause economic damage. The five species that have been recorded 
are: Cacoecia rosaceana Harris, Amelia pallorana Robinson, Spar
ganothis sulfureana Clemens, Olethreutes cespitana Hbn., and Platynota 
flavedana Clemens. The control measures suggested for the strawberry 
leaf roller would doubtless be effective against these species. 

The Strawberry Weevil, Anthonomus signatus Say.-This weevil 
is about 1/10 of an inch long, with the head prolonged into a slender 
curved snout about half as long as the body. The beetles leave their 
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winter quarters in fence rows and woodlands about the time the first 
strawberry blooms appear. Eggs are deposited in opening blossoms or in 
buds that are nearly mature. The stem of the bud is then cut so that it 
hangs by a mere thread or falls to the ground. The larva develops 
inside the bud and reaches maturity in 3 or 4 weeks. Only one brood 
appears each year. Injury is most likely to occur when strawberries are 
grown adjacent to woodlands or other suitable hibernating quarters. 

A DDT spray or dust as suggested for the control of the strawberry 
leaf roller is said ( 10) to control this insect if applied early in the spring 
when the first evidence of weevil injury appears. 

Strawberry Root Weevils: Six species of root weevils have been 
reported ( 18) as causing damage to strawberries in Oregon and Wash~ 
ington. Three of these occur commonly in Ohio and two are considered 
economic pests, but none have been severely injurious to strawberries. 

The black vine weevil, Brachyrhinus sulcatus Fabr., is a pest of 
T axus in Ohio ( 12) and sometimes causes damage to rhododendron, but 
it has not been a strawebrry pest. The strawberry root weevil, B. ovatus 
L., has been found on the roots of strawberry in Ohio, but not in suffi~ 
cient numbers to warrant the use of control measures. It occasionally 
causes damage by feeding on the roots of young hemlock or spruce trees. 
Also it frequently becomes a household pest when great numbers of the 
adult beetles congregate in late summer and fall and wander into dwell~ 
ing houses apparently in search of hibernating quarters. The rough 
strawberry root weevil, B. rugosostriatus Goeze, has been collected in a 
garden at Wooster where it apparently was feeding on the roots of orna~ 
mental plants, but it was not causing noticeable damage. 

In the adult stage these insects are black in color and vary from Y4 
to y-2 inch in length. They cannot fly and all apparently are females. 
The beetles appear primarily during June. They feed on the foliage at 
night and hide in the soil or under plants during the day. Eggs are 
dropped to the ground under plants on which the adults feed and the 
larvae enter the soil where they feed on the roots. Only one brood occurs 
each year. 

Control measures for root weevils should not be needed on straw
berries in Ohio if the cultural practices are employed that are suggested 
for the control of strawberry root worms. If the weevils become trouble~ 
some on other plants, the beetles can be killed readily by spraying the 
plants on which they feed with aldrin at the rate of one pound of 25 per
cent powder in 25 gallons of water. 
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The Strawberry Root Aphid, Aphis forbesi Weed.-This insect, 
one of the so called plant lice, lays its shiny black eggs on the stems and 
leaves of strawberry plants in late fall. The eggs hatch early in the 
spring and the young bluish-green aphids feed on the newly developed 
strawberry leaves. Wherever the aphids become abundant they are soon 
found by ants which carry them to the strawberry roots, where they feed 
by sucking the sap from the root tissues. A number of generations of 
wingless females are produced during the summer, but on the approach 
of cold weather winged forms again appear. 

When preparing ground for a new strawberry planting, a thorough 
and deep cultivation early in the spring will aid in the destruction of ant 
colonies and will thus reduce the hazard of a root aphid infestation. The 
soil treatments described for the control of white grubs will also eliminate 
most of the ant colonies. Only plants that are known to be free from 
harmful insects should be used in establishing a new strawberry bed. 

The Cyclamen Mite, Tarsonemus pallidus Banks.-This mite, 
which is so tiny that it is scarcely visible to the unaided eye, is primarily 
a pest on greenhouse plants, but occasionally it attacks strawberries. It 
feeds on the young unfolding leaves in the crown of the plant and causes 
a stunting and dwarfing of the leaves. Later it feeds on the blossoms and 
causes a distortion of the fruits. When the mite once becomes estab
lished, it is difficult to control. In setting a new planting it is important 
that plants be used that are free from mites ( 6). 

Strawberry Sawflies.-Two species of sawflies, Empria maculata 
Nort. and E. ignota Nort., sometimes attack strawberries. E. maculata 
was reported causing damage near Cleveland in 1896 ( 1 7) , but neither 
species has been troublesome in Ohio in recent years. The adult sawflies 
which have the appearance of tiny bees, appear quite early in the spring 
and deposit eggs in the strawberry leaves. About the time of first bloom, 
tiny green larvae or slugs issue from the eggs and feed on the foliage. 
Much of their feeding occurs at night. When the larvae reach maturity, 
which usually occurs during June, they measure approximately % inch 
in length. They then enter the soil where they remain until the follow
ing spring. The sprays and dusts suggested for the control of the straw
berry leaf roller will control these insects also. 

Cutworms.-Cutworms are the larvae of a large group of night
flying moths and occasionally are found causing trouble in strawberry 
plantings. They feed chiefly at night and hide during the day under 
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clods or debris near the plants. Some species feed at the surface of the 
soil and others attack the leaves and blossoms. 

To avoid cutworm injury strawberries should not be planted in 
newly plowed sod unless the soil is treated with an insecticide. Cut
worms, like white grubs, are frequently abundant in such soil. The con
trol measures described for white grubs will prevent cutworm damage. 

Myodochus serripes Oliv.-An insect known only as Myodochus 
serripes Oliv. (Fig. 14) sometimes injures ever bearing strawberries in 
Ohio. It is approximately% of an inch in length and has a sharp beak 
that is 1/3 as long as the body. The head tapers into a relatively long, 
narrow neck. The adult insect has long legs and when disturbed runs 
rapidly and hides quickly. 

Two generations may occur each year, but injury has been observed 
only during July and August. At that time the insects feed on the 
ripening berries by inserting their long beaks and sucking the juices. 
Injured berries become soft and are often covered with mold. 

In 1936 a dust containing rotenone and another containing pyre
thrum were tested in control of this insect, but the results were not satis
factory. Inasmuch as the insects spend much of their life cycle in the 
litter under the plants, it is probable that a 5 percent DDT or chlordane 
dust applied to the mulch would control them. 

Strawberry Crown Miner.-During 1936 and 1937 insect injury 
that was apparently caused by the strawberry crown miner, Aristotelia 
fragariae Busck, occurred in two strawberry fields of eastern Ohio. By 
the spring of 1938, however, the infestation had disappeared and no fur
ther injury has been observed. This insect commonly occurs as a miner 
pest of stra wherries in the Pacific Northwest ( 6) and was reported in 
Iowa (9) in 1947. 

Strawberry crown miner injury resembles that caused by the straw
berry crown borer, but the larvae can be distinguished readily. The 
former is active and pink in color, whereas the latter is a sluggish, white, 
legless grub. 

Crown miner larvae feed during the latter part of the summer and 
live over winter as full grown larvae inside their burrows. Excellent 
control was reported in Iowa (9) with a 5 to 10 percent DDT dust 
applied during the middle of July when the eggs were hatching. 

Ground Beetles.-In July, 1946, injury caused by ground beetles 
of the species H arpalus pennsylvanicus Dej. occurred in a planting of 
everbearing strawberries in northeastern Ohio. More than half of the 
ripening berries and many that were green were damaged. The skin of 
the injured fruits was broken and on an occasional berry the entire sur-
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face was emasculated, Microscopic examination of injured berries 
indicated that the beetles were feeding primarily on the strawberry seeds. 

A 10 percent DDT dust sifted onto the soil and lightly cultivated in, 
prevented further damage. Where this need arises, care should be taken 
to prevent applying the insecticide to the fruits. 
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